The authors, who are members of the Dalhousie Academic Detailing Service and the Palliative and Therapeutic Harmonization program, recommend that antihypertensive treatment be less intense in elderly patients who are frail. This paper reviews their recommendations and the evidence behind them.
If the systolic pressure is below 140 mm Hg, antihypertensive medications can be reduced as long as they are not indicated for other conditions.
In general, one should prescribe no more than two antihypertensive medications.
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F
rail older adults deserve guidelines that take frailty into account while assessing the potential benefit and risks of treatment.
Specifically, our group-the Dalhousie Academic Detailing Service (ADS) and the Palliative and Therapeutic Harmonization (PATH) program-recommends that physicians strive to achieve more liberal treatment targets for elderly frail patients who have high blood pressure, 1 as evidence does not support an aggressive approach in the frail elderly and the potential exists for harm.
This article reviews the evidence and reasoning that were used to develop and promote a guideline for drug treatment of hypertension in frail older adults. Our recommendations differ from other guidelines in that they focus as much on stopping or decreasing therapy as on starting or increasing it.
■ FRAILTY INCREASES THE RISK
OF ADVERSE EFFECTS The word frail, applied to older adults, describes those who have complex medical illnesses severe enough to compromise their ability to live independently. 2 Many have multiple coexisting medical problems for which they take numerous drugs, in addition to dementia, impaired mobility, compromised functional ability, or a history of falling.
Frailty denotes vulnerability; it increases the risk of adverse effects from medical and surgical procedures, 3 complicates drug therapy, 4 prolongs hospital length of stay, 5 leads to functional and cognitive decline, 6 increases the risk of institutionalization, 7 and reduces life expectancy 8 -all of which affect the benefit and harm of medical treatments.
Guidelines for treating hypertension [9] [10] [11] now acknowledge that little evidence exists to support starting treatment for systolic blood pressure between 140 and 160 mm Hg or aiming for a target of less than 140 mm Hg for "very old" adults, commonly defined as over the age of 80. New guidelines loosen the treatment targets for the very old, but they do not specify targets for the frail and do not describe how to recognize or measure frailty.
■ RECOGNIZING AND MEASURING FRAILTY
A number of tools are available to recognize and measure frailty.
12
The Fried frailty assessment 13 has five items: • Unintentional weight loss • Self-reported exhaustion • Weakness in grip • Slow walking speed • Low physical activity and energy expenditure.
People are deemed frail if they have three or more of these five. However, experts disagree about whether this system is too sensitive 14 or not sensitive enough.
15,16
The FRAIL questionnaire 17 also has five items:
• Fatigue • Resistance (inability to climb stairs) • Ambulation (inability to walk 1 city block) • Illness (more than 5 major illnesses) • Weight loss.
People are deemed frail if they have at least three of these five items, and "prefrail" if they have two.
These and other tools are limited by being dichotomous: they classify people as being either frail or not frail [18] [19] [20] but do not define the spectrum of frailty.
Other frailty assessments such as the Frailty Index 21 identify frailty based on the number of accumulated health deficits but take a long time to complete, making them difficult to use in busy clinical settings.
22-24
The Clinical Frailty Scale 7 is a validated scale that categorizes frailty based on physical and functional indicators of health, such as cognition, function, and mobility, with scores that range from 1 (very fit) to 9 (terminally ill).
7,12
The Frailty Assessment for Care-planning Tool (FACT) uses scaling compatible with the Clinical Frailty Scale but has been developed for use as a practical and interpretable frailty screening tool for nonexperts (TABLE 1) . The FACT assesses cognition, mobility, function, and the social situation, using a
How we developed the guideline
To improve awareness of frailty when making treatment decisions and to develop specific recommendations for treating hypertension in the frail elderly, two groups came together-PATH 27, 28 and Dalhousie ADS.
29
The Palliative and Therapeutic Harmonization program
The PATH program 27, 28 aims to help health professionals, patients, and families consider frailty when making treatment decisions. In a series of three steps, patients referred to PATH undergo a comprehensive assessment of frailty and health status (step 1), receive information about the findings of the assessment (step 2), and engage in a discussion about treatment options (step 3). The goal is to empower patients or families to develop care plans that consider the impact of frailty and preserve quality of life. 30 We believe the program reduces inappropriate care. In a cohort of 150 individuals participating in the PATH program, 27 71 frail patients were initially scheduled to undergo 77 procedures such as surgery, invasive tests, or hemodialysis. After completing the PATH program, patients or their substitute decision-makers declined 75% of these procedures. In conjunction with other groups, PATH is developing evidence-informed, frailty-specific guidelines for common health conditions.
The Dalhousie Academic Detailing Service
The ADS 29, 31 operates through the Office of Continuing Professional Development at Dalhousie University and is funded by the Nova Scotia Department of Health and Wellness, which does not influence its content. It develops evidence-based educational messages about the treatment of common medical conditions. The messages are then disseminated to family physicians and other health professionals throughout Nova Scotia in one-on-one or small-group sessions.
Guideline committee
The guideline committee consisted of members of the Dalhousie ADS and PATH programs and other health professionals with expertise in drug treatment or frailty. In total, it included two family physicians, two internist geriatricians, and four pharmacists, who achieved 100% consensus in developing the guideline. (ie, the ability to draw an analog clock face and then recall three unrelated items following the clock-drawing test) and the memory axis of the Brief Cognitive Rating Scale 26 (ie, the ability to recall current events, the current US president, and the names of children or spouse). Mobility, function, and social circumstance scores are assigned according to the caregiver report of the patient's baseline status.
The FACT can be completed in busy clinical settings. Once a caregiver is identified, it takes about 5 minutes to complete.
Our guideline [27] [28] [29] [30] [31] is intended for those with a score of 7 or more on the Clinical Frailty Scale or FACT, 7,12 a score we chose because it describes people who are severely frail with shortened life expectancy. 8 At this level, people need help with all instrumental activities of daily living (eg, handling finances, medication management, household chores, and shopping) as well as with basic activities of daily living such as bathing or dressing.
■ REVIEWING THE LIMITED EVIDENCE
We found no studies that addressed the risks and benefits of treating hypertension in frail older adults; therefore, we concentrated on studies that enrolled individuals who were chronologi- The event rate in drug group is higher than in placebo group, so values are absolute and relative risk increase. Total mortality means deaths from all causes; cardiovascular morbidity and mortality includes coronary heart disease plus fatal and nonfatal stroke, plus aneurysm, congestive heart failure, and transient ischemic attack; coronary heart disease morbidity and mortality includes fatal and nonfatal myocardial infarction and sudden or rapid cardiac death; fatal and nonfatal stroke is reported separately. ARI = absolute risk increase; ARR = absolute risk reduction; CI = confidence interval; NNT = number needed to treat; NS = not statistically significant; RRI = relative risk increase; RRR = relative risk reduction 
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cally old but not frail. We reviewed prominent guidelines, [9] [10] [11] 32, 33 the evidence base for these guidelines, [34] [35] [36] [37] [38] [39] [40] [41] [42] [43] [44] and Cochrane reviews. 45, 46 A detailed description of the evidence used to build our recommendation can be found online. 31 When we deliberated on treatment targets, we reviewed evidence from two types of randomized controlled trials 47 
:
Drug treatment trials randomize patients to different treatments, such as placebo versus a drug or one drug compared with another drug. Patients in different treatment groups may achieve different blood pressures and clinical outcomes, and this information is then used to define optimal targets. However, it may be difficult to determine if the benefit came from lowering blood pressure or from some other effect of the drug, which can be independent of blood pressure lowering.
Treat-to-target trials randomize patients to different blood pressure goals, but the groups are treated with the same or similar drugs. Therefore, any identified benefit can be attributed to the differences in blood pressure rather than the medications used. Compared with a drug treatment trial, this type of trial provides stronger evidence about optimal targets.
We also considered the characteristics of frailty, the dilemma of polypharmacy, and the relevance of the available scientific evidence to those who are frail.
Drug treatment trials
A Cochrane review 45 of 15 studies with approximately 24,000 elderly participants found Lacking studies of frail elderly, we looked at studies in individuals who were chronologically old but not frail After age 80, little evidence supports starting treatment for systolic blood pressure 140-160 mm Hg that treating hypertension decreased the rates of cardiovascular morbidity and mortality as well as fatal and nonfatal stroke in the "elderly" (defined as age ≥ 60) and "very elderly" (age ≥ 80). However, in the very elderly, allcause mortality rates were not statistically significantly different with treatment compared with placebo. The mean duration of treatment was 4.5 years in the elderly and 2.2 years in the very elderly (TABLE 2) . Of importance, all the trials enrolled only those individuals whose systolic blood pressure was at least 160 mm Hg at baseline. None of the studies were treat-to-target trials-patients were assigned either active medication or placebo. Thus, these trials provide evidence of benefit for treating hypertension in the elderly and very elderly but do not identify the optimal target. All of the drug treatment trials showed benefit, but none achieved a systolic pressure lower than 140 mm Hg with active treatment (TABLE 3) . Therefore, these studies do not support a systolic target of less than 140 mm Hg in the elderly.
Treat-to-target trials: JATOS and VALISH
The Japanese Trial to Assess Optimal Systolic Blood Pressure in Elderly Hypertensive Patients (JATOS) 42 and the Valsartan in Elderly Isolated Systolic Hypertension (VALISH) study 43 each enrolled more than 3,000 people age 65 or older (mean age approximately 75). Patients were randomized to either a strict systolic target of less than 140 mm Hg or a higher (more permissive) target of 140 to 160 mm Hg in JATOS and 140 to 149 mm Hg in VALISH.
In both trials, the group with strict targets achieved a systolic pressure of approximately 136 mm Hg, while the group with higher blood pressure targets achieved a systolic pressure of 146 mm Hg in JATOS and 142 mm Hg in VALISH. Despite these differences, there was no statistically significant difference in the primary outcome.
Thus, treat-to-target studies also fail to support a systolic target of less than 140 mm Hg in the elderly, although it is important to recognize the limitations of the studies. Approximately 15% of the participants had cardiovascular disease, so the applicability of the findings to patients with target-organ damage is uncertain. In addition, there were fewer efficacy outcome events than expected, which suggests that the studies were underpowered.
When to start drug treatment
In each of the drug treatment and treat-totarget trials, the inclusion criterion for study entry was a systolic blood pressure above 160 mm Hg, with a mean blood pressure at entry into the drug treatment trials of 182/95 mm Hg. 46 Thus, data support starting treatment if the systolic blood pressure is above 160 mm Hg, but not lower.
Notably, in all but one study, 46 at least two-thirds of the participants took no more than two antihypertensive medications. Since adverse events become more common as the number of medications increases, the benefit of adding a third drug to lower blood pressure is uncertain.
Evidence in the 'very elderly': HYVET
With the exception of the Hypertension in the Very Elderly Trial (HYVET), 44 the mean age of elderly patients in the reported studies was between 67 and 76.
HYVET patients were age 80 and older (mean age 84) and were randomized to receive either indapamide (with or without perindopril) or placebo. The trial was stopped early at 2 years because the mortality rate was lower in the treatment group (10.1%) than in the placebo group (12.3%) (number needed to treat 46, 95% confidence interval 24-637, P = .02). There was no significant difference in the primary outcome of fatal and nonfatal stroke.
Notably, trials that are stopped early may overestimate treatment benefit. 48 
Evidence in frail older adults
While the above studies provide some information about managing hypertension in the elderly, the participants were generally healthy. HYVET 44 specifically excluded those with a standing systolic blood pressure of less than 140 mm Hg and enrolled few patients with orthostasis (7.9% in the placebo group and 8.8% in the treatment group), a condition commonly associated with frailty. As such, these studies may be less relevant to the frail elderly, who are at higher risk of adverse drug events and have competing risks for morbidity and mortality.
Observational studies, in fact, raise ques-
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tions about whether tight blood pressure control improves clinical outcomes for the very elderly. In the Leiden 85-plus study, lower systolic blood pressure was associated with lower cognitive scores, worse functional ability, 49, 50 and a higher mortality rate 51 compared with higher systolic pressure, although it is uncertain whether these outcomes were indicative of underlying disease that could result in lower blood pressure or an effect of blood pressurelowering.
The National Health and Nutrition Examination Survey 52 found an association between blood pressure and mortality rate that varied by walking speed. For slower walkers (based on the 6-minute walk test), higher systolic pressures were not associated with a higher risk of death, suggesting that when older adults are frail (as indicated by their slow walking speed) they are less likely to benefit from aggressive treatment of hypertension.
People at high risk because of stroke
Because the evidence is limited, it is even more difficult to judge whether lowering blood pressure below 140 mm Hg is beneficial for frail patients who have a history of stroke, compared with the possibility that medications will cause adverse effects such as weakness, orthostasis, and falls. When reviewing the evidence to answer this question, we especially looked at outcomes that affect quality of life, such as nonfatal stroke leading to disability. In contrast, because the frail elderly have competing causes of mortality, we could not assume that a mortality benefit shown in nonfrail populations could be applied to frail populations.
The PROGRESS trial (Perindopril Protection Against Recurrent Stroke Study) 53 was in patients with a history of stroke or transient ischemic attack and a mean age of 64, who were treated with either perindopril (with or without indapamide) or placebo.
At almost 4 years, the rate of disabling stroke was 2.7% in the treatment group and 4.3% in the placebo group, a relative risk reduction of 38% and an absolute risk reduction of 1.64% (number needed to treat 61, 95% confidence interval 39-139). The relative risk reduction for all strokes (fatal and nonfatal) was similar across a range of baseline systolic pressures, but the absolute risk reduction was greater in the prespecified subgroup that had hypertension at baseline (mean blood pressure 159/94 mm Hg) than in the normotensive subgroup (mean blood pressure 136/79 mm Hg), suggesting that treatment is most beneficial for those with higher systolic blood pressures. Also, the benefit was only demonstrated in the subgroup that received two antihypertensive medications; those who received perindopril alone showed no benefit.
This study involved relatively young patients in relatively good health except for their strokes. The extent to which the results can be extrapolated to older, frail adults is uncertain because of the time needed to achieve benefit and because of the added vulnerability of frailty, which could make treatment with two antihypertensive medications riskier.
PRoFESS (Prevention Regimen for Effectively Avoiding Second Strokes), 54 another study in patients with previous stroke (mean age 66) showed no benefit over 2.5 years in the primary outcome of stroke using telmesartan 80 mg daily compared with placebo. This result is concordant with that of PROG-RESS, 53 in which patients who took only one medication did not show a significant decrease in the rate of stroke.
A possible reason for the lack of benefit from monotherapy was that the differences in blood pressure between the placebo group and the treatment group on monotherapy were small in both studies (3.8/2.0 mm Hg in PRo-FESS, 5/3 mm Hg in PROGRESS). In contrast, patients on dual therapy in PROGRESS decreased their blood pressure by 12/5 mm Hg compared with placebo.
■ CURRENT HYPERTENSION GUIDELINES
Current guidelines make reference to the elderly, but we found none that made specific recommendations for the frail elderly.
JNC 8
In December 2013, members of the Eighth Joint National Committee on the Prevention, Detection, Evaluation, and Treatment of High Blood Pressure (JNC 8) released new recommendations. 32 One significant revision was to support higher blood pressure targets for older adults (age 60 and older). Whereas JNC 7 statPeople with a clinical frailty score of 7 are severely frail and need help with instrumental and basic activities of daily living ed that lowering blood pressure below 140/90 mm Hg reduced cardiovascular complications, 33 JNC 8 now acknowledges that there is no strong evidence to support blood pressure targets below 150/90 mm Hg for hypertensive persons without kidney disease or diabetes age 60 and older. Thus, in the general population age 60 and older, JNC 8 recommends starting antihypertensive treatment when blood pressure is 150/90 mm Hg or higher, and treating to a goal blood pressure of less than 150/90 mm Hg. JNC 8 makes no recommendation about how to adjust blood pressure targets for frailty or how to measure blood pressure.
American College of Cardiology and American Heart Association
In 2011, the American College of Cardiology and American Heart Association published a consensus document on the management of hypertension in the elderly. 9 They acknowledged that the generally recommended blood pressure goal of lower than 140/90 mm Hg in uncomplicated elderly patients is based on expert opinion rather than on data from randomized controlled trials, but nevertheless recommended a target systolic pressure lower than 140 mm Hg for older adults, except for octogenarians.
For those over age 80, systolic levels of 140 to 145 mm Hg can be acceptable if tolerated and if the patient does not experience orthostasis when standing. Systolic pressure lower than 130 mm Hg and diastolic pressures lower than 65 mm Hg should be avoided in this age group.
The document acknowledges that systolic pressure may have to remain above 150 mm Hg if there is no response to four "well-selected drugs" or if there are unacceptable side effects. In these cases, the lowest "safely achieved" systolic blood pressure should be the goal.
Canadian Hypertension Education Program
The 2014 Canadian Hypertension Education Program (CHEP) report makes several recommendations for the "very elderly," a group they define as over the age of 80. The CHEP website and resources include the following recommendations 10 :
• For the very elderly without diabetes or target-organ damage, drug therapy should be initiated when systolic blood pressure is higher than 160 mm Hg to reach a systolic blood pressure target lower than 150 mm Hg. This is a grade C level recommendation, indicating that it is based on low-quality trials, unvalidated surrogate outcomes, or results from nonrandomized observational studies.
• For the very elderly with macrovascular target-organ damage, antihypertensive therapy should be considered if systolic blood pressure readings average 140 mm Hg or higher (grade D for 140 to 160 mm Hg; grade A for higher than 160 mm Hg), although caution should be exercised in elderly patients who are frail. (Grade D recommendations are the weakest, as they are based on low-powered, imprecise studies or expert opinion, whereas grade A recommendations are based on the strongest evidence from high-quality randomized clinical trials.) • Decisions regarding initiating and intensifying pharmacotherapy in the very elderly should be based on an individualized risk-benefit analysis.
The European Society of Hypertension and European Society of Cardiology
The 2013 guidelines from the European Society of Hypertension and the European Society of Cardiology 11 recommend that for elderly patients under age 80, antihypertensive treatment may be considered at systolic values higher than 140 mm Hg and aimed at values lower than 140 mm Hg if the patient is fit and treatment is well tolerated.
For those over age 80 with an initial systolic pressure of 160 mm Hg or higher, the guidelines recommend lowering systolic pressure to between 150 and 140 mm Hg, provided the patient is in good physical and mental condition. In frail elderly patients, they recommend leaving decisions on antihypertensive therapy to the treating physician, based on monitoring of the clinical effects of treatment.
11
The ADS/PATH guidelines When finalizing our recommendations, 1 we considered the characteristics of frailty and the following key points from the evidence:
• Although evidence from drug treatment trials indicates that there is benefit in treating healthy older adults who have hypertension, the benefit of treating frail older adults is unknown.
We believe our program reduces inappropriate care
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• Major trials enrolled elderly patients only if they had systolic blood pressures of at least 160 mm Hg. Therefore, evidence supports initiating pharmacotherapy at a systolic pressure of 160 mm Hg or higher.
• No evidence from randomized controlled trials supports a systolic target lower than 140 mm Hg in the elderly, and there is some evidence that such a target does not benefit.
• The benefit of adding a third medication to lower blood pressure has not been studied.
• Frailty makes the potential benefits of strict blood pressure targets even less certain and increases the possibility of harm from adverse drug events.
• The only study of very old adults, HYVET, 44 enrolled relatively healthy older adults and few with orthostasis, while excluding those with a standing systolic blood pressure lower than 140 mm Hg.
■ OUR RECOMMENDATIONS
Based on the above, we advise against unnecessarily strict targets and recommend stopping antihypertensive medications that are used for the sole purpose of keeping the systolic blood pressure below 140 mm Hg. Our guidelines are unique in that they focus equally on when to stop and when to start medications. We concluded that without evidence of definitive benefit, "less is more" with frailty. 55 We believe that if physicians and health professionals understand the limitations of the evidence, they can be more confident in stopping medications that lower blood pressure to an unnecessarily low level.
We recommend the following ( Before treating • Carefully review the risks and the potential but unproven benefits of treatment.
• To avoid overtreatment, treatment decisions should be based on blood pressure measurements in the seated (not supine) position, while also considering the presence of orthostasis.
• To evaluate orthostasis, measure blood pressure in the supine position, then immediately on standing, and again after 2 minutes. Ask the patient if he or she feels light-headed or dizzy when standing.
Stop treatment
• If the seated systolic blood pressure is less than 140 mm Hg, medications can be tapered and discontinued to achieve the targets described below.
• Before discontinuation, consider whether the medications are treating additional conditions such as rate control for atrial fibrillation or symptomatic management of heart failure.
• It is uncertain whether to discontinue treatment when there is a history of stroke. Consider that treatment with two medications resulted in an absolute risk reduction for disabling stroke of 1.64% over approximately 4 years for adults with previous stroke and a mean age of 64, 57 an effect that may be more prominent at higher systolic pressures.
Start treatment
• Consider starting treatment when systolic pressure is 160 mm Hg or higher. Intended for patients who are severely frail, with a Clinical Frailty Scale score of 7 or higher-who require assistance performing basic activities of daily living such as bathing or dressing (see TABLE 1 ).
• Aim for a seated systolic pressure between 140 and 160 mm Hg if there are no adverse effects from treatment that affect quality of life.
• If there is symptomatic orthostasis or if standing systolic pressure is lower than 140 mm Hg, the target seated systolic pressure can be adjusted upwards. • In the severely frail nearing the end of life, a target systolic pressure of 160 to 190 mm Hg is reasonable.
• The blood pressure target is the same in people with diabetes.
• In general, use no more than two medications.
Dissemination and implementation
The ADS/PATH guideline is intended for use by physicians and other health professionals (eg, pharmacists and nurses) who care for frail older adults or who work in long-term care facilities. Since creating our guideline, we have disseminated it to physicians, pharmacists, and other health professionals through academic detailing, large conferences, and interactive webinars. While we do not have objective evidence of practice change, our evaluation data found that 34% of 403 family physicians who received academic detailing indicated that the guideline would change their practice, while 36% stated that the guideline confirmed their practice, an indication that family physicians are sensitive to the needs of the frail elderly.
Because health professionals may be wary of stopping medications and not meeting recommended targets, there may be barriers to adopting this guideline. However, our experience with the PATH program indicates that these barriers can be overcome using effective communication strategies between health professionals and consumers.
■ AN APPROACH APPROPRIATE TO FRAILTY
There is no direct evidence for systolic blood pressure targets in the frail elderly, so we applied evidence from the nonfrail elderly. Our recommendations differ somewhat from those of other groups, which recommend targets below 140 to 150 mm Hg for older adults, although some do advise caution in the elderly for whom a substantial fall in blood pressure might be poorly tolerated. Despite these messages, we believe that clearer guidance is needed to direct health practitioners toward models that acknowledge that frail patients are in a precarious balance of health and may be harmed by treatments that strive to lower blood pressure to unproven targets. For this reason, our guideline clearly indicates when to decrease or stop drug treatment.
After physicians and health professionals examine the evidence and more fully understand the benefits and harms of treating frail older adults, we are confident that they will be more comfortable stopping medications that lower blood pressure to an unnecessarily low level and instead use an approach that is more appropriate to frailty. We hope clinicians can use this guideline with the same enthusiasm applied to other guidelines, and we welcome discussion.
■
Our guideline focuses as much on stopping treatment as on starting it
